D
uring the 20th century, the United States' public health workforce has been of suffi cient interest to policy makers that regular efforts have been made to enumerate it. Limited enumeration is found as early as 1908; the last direct federal survey occurred in 1964. After 1964, workforce size was estimated. The ratio of public health workers to population reached an estimated 220/100,000 in 1980. Data collected in 2000 yielded a ratio of 158/100,000-a 10 percent decrease. In the absence of a system to reliably collect public health workforce data such information is problematic to interpret or use for infrastructure planning and development.
KEY WORDS: manpower, public health infrastructure, workforce During the 20th century, the size, scope and composition of the public health workforce in the United States have been of suffi cient interest to policy makers that regular efforts have been made to enumerate it. Government agencies have taken the lead in most enumeration efforts, notably assisted by private foundations in the early part of the century. These endeavors have included attention to workforce location, occupations, education, and public health practice, as well as numbers of workers. Public health workforce enumerations have been published irregularly from 1926 through 2000. The most consistent episode of reporting occurred from 1947 through 1963. Workforce information, gathered from current and historical records, has been organized into tables for this study. For the years 1915-1935 and for 1946, we calculated ratios of workers to the served population from data provided in the original source. After 1946, we calculated ratios of workers to the total population using the reported data and historical national population estimates from the U.S. Census Bureau. 1 Table 1 displays fi ve elements: the data source; the year for which each source provides workforce counts; which workers each source counted; how each source counted; and the population basis that was used for ratio calculations. Table 2 lists the number of public health workers in ratio to 100,000 persons in the population in the years referenced.
• The Early Efforts Documentation on the public health workforce is scarce before 1915. Offi cial public health organizations in the early years of the 20th century were almost exclusively found in cities. A study conducted in 1920 provides an early comprehensive census of municipal health departments. The Metropolitan Life Insurance Company funded a joint effort of the American Public Health Association (APHA) and the U.S. Public Health Service (USPHS) that surveyed 83 American cities with a population greater than 100,000. 2 The report responded to a growing need in the public health community for authentic data on which to pattern standards of practice. It counted full-and part-time personnel and Total continues collected information on agency activities and expenditures. In ratio to the urban population served, public health workers in these 83 cities were employed at an overall ratio of 30 workers per 100,000 population (30/ 100,000-which compares to 63/100,000 in New York City in 2000 3 ). Public health physicians were employed at about 6/100,000. Public health nurses and inspectors were employed at about 7/100,000. This seminal report contributed to the establishment of an "Offi ce of Administrative Health Practice" within the USPHS to conduct regular, basic surveys for distribution to the public health practice community. 4 In 1923, a second effort focused again on those municipal health departments serving the 100 largest U.S. cities, employed USPHS fi eld agents to collect comprehensive data on programs, expenditures, and staffi ng. 4 The resulting 700-page report was intended to contribute to "objective standards of practice" for fi eld health offi cers. Essays on 18 programmatic themes by leading public health experts accompany the data analyses to form an impressive record of the sophistication of public health thinking during the "progressive era" in American history. Public health workers in the 100 largest cities numbered 8,670 representing a ratio to the population of about 27/100,000. Physicians were employed part time at a rate of 5/100,000, although the report reveals that full-time physicians were employed at a ratio of less than 1/100,000. Both nurses and inspectors remained stable in relation to 1920 levels, at about 7/100,000. This pattern of staffi ng, strongly reliant on sanitary inspectors and nurses, refl ects health department staffi ng patterns that continue in the present. 3 USPHS data collection on municipal public health systems was conducted during the early 1930s, but these reports contain limited personnel data. Reductions in municipal budgets during the Great Depression prompted a more thorough assessment of public health personnel in 1933. 5 Although decreases in public health staffi ng between 1930 and 1933 were noted, overall fi ndings on 68 municipal health departments found public health personnel had increased in the decade between 1923 and 1933, to about 34/100,000. Numbers of public health physicians during this period were not recorded. Ratios of public health inspectors remained stable, and nurses had increased to 10/100,000.
County health departments began to emerge in increasing numbers after 1912. 6 Not surprisingly ratios of workers to population were consistently higher in municipal health departments compared with county health organizations. A report prepared as a joint ven- • Public health workers in select titles and total public health workers, 1915-2000 • Continued ture of the U.S. Public Health Service (at the time a branch of the U.S. Treasury Department) and the International Health Division of the Rockefeller Foundation tracked the growth of the county health movement in the fi rst third of the century. 7 The report documents information from only one organization in 1908, but by 1933 supplies information on 569 organizations. The ratio of public health workers to the population served by county health departments during these years grew from about 10/100,000 in 1915 to about 15/100,000 in 1933. Physician data for this period are not documented. Inspector ratios were between 2/100,000 and 3/100,000. Exponential growth occurred in the ratio of nurses, which increased from 0.5/100,000 in 1915 to nearly 5/100,000 by 1933. In 1948, the U.S. Public Health Service reported on public health personnel and expenditures between 1935 and 1946. 8 Data were assembled from both municipal and county locations, allowing worker/population ratios using a larger population base than earlier reports. This document probably represents the fi rst inclusive count of public health workers. In 1935, data were available from 561 local agencies. By 1946 this number had grown to 980, an increase of 75 percent. The number of workers in ratio to the population served in both urban and county locations expanded during this 11-year period from about 17/100,000 to more than 25/100,000. In similarity to municipal departments, ratios of public health physicians to population decreased from 3/100,000 to 2/100,000, whereas ratios of public health nurses expanded from 6/100,000 to 9/ 100,000. Numbers of public health inspectors were not provided, but ratios of public health sanitary personnel expanded from 3/100,000 to almost 5/100,000. Predictably, the ratio of clerks doubled during the period from 3/100,000 to 6/100,000.
• Expanding Government's Role Growth of federal government agencies in the postNew Deal era allowed more thorough monitoring of the public health workforce. The USPHS became part of the newly formed Department of Health, Education & Welfare (DHEW). Yearly reporting on the workforce was instituted by 1946 (see Table 3 ). [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] Between 1947 and 1964 regular reports assessed local public health resources and examined staffi ng, staff shortages, and per capita expenditures. Despite their regularity these reports do not provide the same information reported in the same way, presenting problems in comparability of the data. Before 1957 only full-time employees at full-time units were counted. After 1957 both full-time workers and part-time workers were calculated as full-time equivalents (FTEs). They were also counted in full-time and part-time health units, compounding the diffi culty of interpreting the data.
Between 1947 and 1956, annual reports were compiled nationally from information provided by state health agencies. These reports analyzed full-time employees of full-time local public health agencies, including offi cial health agencies and offi cial nonhealth agencies performing public health services. In 1952, 1,313 full-time local health units served more than 88 percent of the U.S. population. 12 Local public health workers grew from 36,623 in 1947 to 49,082 in 1956. 9, 15 Between 1957 and 1963 biennial reports included numbers of full-time workers and part-time workers (represented as FTEs) and employees of local health units that provided both full and part-time public health services. In 1957 the public health workforce numbered 55,489 FTE workers-an approximate ratio of workers to population of 32/100,000. 16 By 1963, there were 66,545 FTEs reported, increasing the ratio to 35/100,000. 18 In 1951, the Public Health Service laid out minimum staffi ng requirements for local health organizations. Recommended were: 1 physician per 50,000 residents (2/100,000) or 1 per local health unit; 1 nurse per 5,000 residents (20/100,000); and 1 sanitarian or sanitary engineer per 15,000 residents (about 7/100,000). 11 There is no documentation that shows these recommended levels were reached in the workforce overall, although they may have been achieved in certain localities.
Throughout the period between 1947 and 1963, numbers of full-time physicians and sanitary personnel remained roughly constant in ratio to the growing U.S. population-public health physicians at about 1/100,000 and sanitary personnel at about 5/100,000. Public health nurse ratios to population increased from about 10/100,000 in 1947 to just over 14/100,000 in 1963. Noticeable dips in 1954 and 1961 may have been related to general nursing manpower shortages that were regularly experienced in the period.
The last federal agency enumeration of public health workers using direct counts occurred in 1963, 18 shortly before the energies of DHEW were focused on the entitlements created by 1965 Medicare and Medicaid legislation. Although enumerations were not conducted by federal agencies after 1963, from 1975 to 1991 the Association of State and Territorial Health Offi cials (ASTHO) collected data and reported on state and local public health services through the National Public Health Program Reporting System (NPHPRS), a program funded by DHEW. These reports depended on data provided by state and territorial health agencies. They were not specifi cally designed to enumerate the workforce, but were primarily intended to collect information on expenditures of state and local health agencies. In 1975, local and state public heath workers numbered 105,348 FTEs, a worker to population ratio of 49/100.000. 19 The quality of the workforce information in these reports was considered inconsistent by the public health community. Federal support for NPHPRS was withdrawn during the health care reform debates with the suggestion that public health agencies could build a better future system (personal communication with Ronald Bialek, President, Public Health Foundation, January 7, 2003).
• The Era of Federal Cutbacks
In 1972, federal funding to schools of public health was sharply decreased. These cuts were applied to educational institutions nationwide, a consequence of ambitious federal spending on "Great Society" programs, 20 escalation of the Vietnam War effort, and the domestic effects of constraints in international fi nance. In fi scal 1973, schools of public health faced cuts of up to 34 percent in faculty positions, with accompanying cuts in student traineeships. 21 Additional reductions were planned for the following year. In response, the University of North Carolina School of Public Health issued a task force report 21 containing alarming estimates of current public health staffi ng levels and predictions on the potential impact of lost funding on training programs, manpower production, and the nation's health. The number of professional public health personnel at the master's level or higher was estimated to be only 19,757 based on the size of the average graduating class in the early 1970s. This fi gure became a supporting argument for increased federal assistance to schools of public health.
Subsequently, the Health Professions Educational Assistance Act of 1976 was enacted. The act included a requirement for regular reports to Congress on the nation's public health manpower. 22 The requirement Before 1958 offi cial health agencies were defi ned as full time health departments prepared to render medical, nursing, and sanitation services during all of the regularly scheduled work week of the governmental agency to which they were attached, and to be under the direction of a full-time health offi cer or other administrative head. After 1958, reporting was expanded to include all local offi cial health agencies considered by their respective states as organized to provide public health services, irrespective of whether or not medical, nursing and sanitation services were always available. was strengthened in the Health Services Research, Health Statistics, and Health Technology Act of 1978. 23 These reporting requirements requested information on the entire health workforce and did not stipulate direct counting of public health workers. Public health workforce estimates found in the resulting reports were based on information otherwise generated by government agencies, professional associations, and schools of public health.
The fi rst of these reports to Congress estimated the professional and technical public health workforce to be 150,000. 24 An attempt to generate an inclusive number representing the public health workforce in all practice settings occurred in 1980. 25 This report used composite approximations to revise the estimated workforce number upward to 500,000-a worker-topopulation ratio of 220/100,000. The increase was based on including estimates of workers performing primary public health functions full time and related functions part time in over 3,000 local health care departments and other settings, such as community agencies and schools of public health. Subsequent reports to Congress did not provide new public health workforce fi gures, but relied on the 1980 estimate. 26 Although the legislative mandate for such reporting has expired, 27 the Health Resources and Services Administration (HRSA) is preparing a Congressional update on the overall health workforce, including public health, scheduled for release in early 2004. 28 Funding reductions during the Reagan administration once again prompted federal scrutiny of public health workforce. In 1981, HRSA contracted the APHA to conduct a nationwide survey of public health employees. 29 As a fi rst-step comprehensive methodology for enumerating the workforce was developed, clarifying occupational defi nitions and characterizing the workforce by title, function, education, and work setting. The fi nal survey design was never implemented because of the costliness of the proposed methodology and paradoxical fears that a comprehensive enumeration that included work settings outside offi cial public health agencies might identify such a large number of public health workers that resources would be further directed away from public health. Much later, the APHA method was adapted for use in a study of the Texas public health workforce. 30 Although the methodology proved feasible, it also proved time and labor intensive.
• Renewed Interest in the Workforce
Although attention to the national public health workforce has been limited in the past two decades, the National Association of County and City Health Officials (NACCHO), with support from the CDC, profi led workers in local public health agencies twice during the 1990s. A 1996-1997 survey achieved an 86 percent response rate from agencies serving over 90 percent of the population. The report provides city and county workforce numbers totaling 212,362 but lacks information on occupational category, job title, or profession. 31 Workforce and infrastructure data collected during 1999-2000 from a stratified sample of local health agencies calculates mean and median workforce numbers in full-time equivalents using standard occupational titles. The report profi les the wide variation in workforce size and composition in the sampled local health departments, but total workforce numbers are not provided. 32 Other studies of the local public health workforce have been conducted incorporating data from Idaho and Wyoming 33 and California. 34 The most recent effort to understand the size and scope of the public health workforce was completed in 2000. 3 (See Figure 1 for graph ratios of public health workers to the population between 1908 and 2000.) By performing secondary analysis of all available documentation from federal, state, and local agencies and national associations, 448,254 workers were calculated. This total included full-time and part-time administrative, professional, technical, and support staff in offi cial federal, state, and local agencies, and a limited number of nongovernmental organizations performing essential public health services. Signifi cant differences in the methods agencies and jurisdictions use to defi ne, categorize, and report on their public health workforce means that both undercounting and overcounting of some sectors occurred. Therefore the report can only be considered a "best current estimate." Findings indicate a decrease in the estimated ratio of workers to population from 220/100,000 in 1980 to an estimated 158/100,000 in 2000.
The 2000 national fi gure of 448,254 public health workers, when compared to the 500,000 national estimate generated by HRSA in 1980, suggests a possible reduction in public health capacity of up to 10 percent during a period in which the U.S. population has increased by nearly 25 percent. Potential reasons for this apparent reduction in capacity include reporting errors in both the 1980 and the current estimate. Other possible reasons include reductions in public health programs as a refl ection of both societal and governmental perception of need, and changes in the personal health care system that may have affected the need for and/or availability of public health staff.
Professional public health personnel at the master's level or higher were estimated to be only 19,757 based on the size of the average graduating class in the early 1970s.
The history of efforts to identify public health workers in the United States confi rms that the scope of work settings included in surveys, the levels of employees enumerated, and the level of detail accumulated has varied widely. This variation in approach means that only limited analysis of trends can be undertaken, restricting the policy applications of the data. The absence of a contemporary target ratio for public health workers in relation to population makes it diffi cult to attach concrete meaning to the present apparent reduction in the workforce. Current discussions of potential shortages of nurses, or overabundance of some medical specialties, for example, are silent on the issues as they affect public health because of a lack of comparable data.
• Looking Forward
In October 2000 the Centers for Disease Control and Prevention, concurrent with plans for stating public health workforce objectives for the fi rst time in Healthy People 2010, 35 released a strategic plan for public health workforce development. The plan focuses on the development of basic infrastructure: organizational capacity, information and knowledge systems, and workforce competency. Monitoring workforce composition is a core element of this plan. 36 In 2001, HRSA sponsored a collaborative effort within the public health community to develop recommendations for a process of regular workforce enumeration. The resulting white paper defi ned parameters for public health workforce enumeration and recommended strategies for consensus building within public health and with federal stakeholders for creating a system of regular enumeration. 37 Public health workforce development initiatives have assumed greater urgency and broadened scope as a result of substantial federal funding for public health infrastructure development in the wake of the national emergencies of 2001. 38 Without accurate work- The history of efforts to identify public health workers in the United States confi rms that the scope of work settings included in surveys, the levels of employees enumerated, and the level of detail accumulated has varied widely.
force numbers planning for education, recruitment, and retention is seriously handicapped. A renewed system for public health enumeration can provide a solid foundation from which to chart and evaluate agency performance and program outcomes, and sustain a well-planned public health infrastructure into the future.
